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(54) Spin weld assembly 

(57) The present invention provides novel struc- 
tures for spin weld assemblies and a method for forming 
same. The spin weld assemblies (120, 220, 320, 420) 
are formed by attaching a fastener (126, 226, 326, 426) 
to a plastic insert (122, 222, 322, 422) which is then at- 
tached to a plastic workpiece (128, 228, 328, 428). The 
fastener (126, 226, 326, 426) can take the form of many 
different structures, preferably a stud or a nut. The fas- 
tener (1 26, 226, 326, 426) is formed with a drive for driv- 
ing the fastener (126, 226, 326, 426) into a bore (146, 
246, 346, 446) of the plastic insert (122, 222, 322, 422) 
having first (148, 248, 348, 448) and second (150, 250, 
350, 450) ends. Self-tapping threads on the fastener 
(126, 226, 326, 426) engage the fastener (126, 226, 
326, 426) with the plastic insert (122, 222, 322, 422) 
when the fastener (126, 226, 326, 426) is driven into the 
bore (146, 246, 346, 446) of the insert (122, 222, 322, 
422). The insert (1 22, 222, 322, 422), having the fasten- 
er (126, 226, 326, 426) threadedly engaged thereto, is 
then rotated and generally axially displaced into an 
opening (136, 236, 335, 435) of the plastic workpiece 
(128, 228, 328, 428), thereby spin welding the insert 
(122, 222, 322, 422) to the workpiece (128, 228, 328, 
428). The first end (148, 248, 348, 448) of the insert 
(122, 222, 322, 422) provides proper alignment for the 
insert (122, 222, 322, 422) to be spin welded into the 
opening (136, 236, 335, 435) as the diameter of the first 
end (1 48, 248, 348, 448) is smallerthan that of the open- 
ing (136, 236, 335, 435). The second end (150, 250, 
350, 450) of the insert (1 22, 222, 322, 422) provides the 
intimate engaging contact between the insert (122, 222, 
322, 422) and a wall (134, 234, 335, 435) that defines 
the opening (136, 236, 335, 435) when the insert (122, 
222, 322, 422) is spin welded into the opening (1 36, 236, 



335, 435) as the diameter of the second end (1 50, 250, 
350, 450) is larger than the diameter of the opening 
(136,236, 335,435). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to the 
method and corresponding structure thereof for spin 
welding a plastic insert into an opening in a plastic work- 
piece such as is defined by a protruding boss or a re- 
cessed cavity therein. 

[0002] Problems may arise in the attachment of fas- 
teners to structures which require a finished cosmetic 
surface. Such a structure might be found in the grill as- 
sembly of an automobile. The grill assembly must be 
attached to an underlying structure of the vehicle. How- 
ever, the grill assembly generally cannot have fasteners 
extending therethrough as such fasteners will effect the 
cosmetic appearance of the assembly. As such, at- 
tempts have been made to add a boss to the reverse 
side of the grill assembly so as to allow for attachment 
of a stud which is used to secure the grill assembly to 
the vehicle. 

[0003] A problem arises with the forming of a boss on 
the grill assembly such that if the material thicknesses 
of the boss and the grill assembly are not properly di- 
mensioned, a corresponding depression or sink will oc- 
cur on the cosmetic surface of the grill assembly. Be- 
cause the wall thickness of the boss must be less than 
the wall thickness of the grill assembly to avoid the form- 
ing of a depression or sink, problems have been en- 
countered as to how to attach a fastener to the boss. If 
the fasteners are threaded, the resulting stud can be 
quite heavy, thick and costly. It would be preferable to 
provide a stud which is appropriately sized for the as- 
sembly considering numerous studs would be used to 
retain the grill assembly on the vehicle. 
[0004] Another problem that has arisen due to the re- 
quirement that the wall thickness of the boss be less 
than the wall thickness of the grill assembly is that there 
may not be enough material in the wall of the boss to 
properly attach the threads of the fastener thereto, thus 
requiring a need for additional material for engagement 
of the fastener. 

[0005] There has also been encountered a problem 
of attaching a combination washer fluid reservoir with 
an extending fan guard to a sidewall of an engine com- 
partment. Typically, a stud is ultrasonically welded into 
the reservoir to effectuate such an attachment. One of 
the problems with this method is that a leak can be 
formed between the reservoir and the cavity of the stud. 
As such the leak may result in accidentally draining the 
washerfluid reservoir. The ultrasonic welding of the stud 
to the reservoir also causes recycling problems should 
a leak occur because the stud cannot be easily sepa- 
rated from the reservoir. 

OBJECTS AND SUMMARY OF THE INVENTION 
[0006] A general object of the present invention is to 



provide a spin weld assembly for inserting and retaining 
a fastener in engagement with a plastic workpiece with- 
out creating or exacerbating defects on a cosmetic side 
of the workpiece. 
s [0007] Another object of the present invention is to 
have the wall thickness of a boss on the workpiece gen- 
erally equal to or less than the thickness of the work- 
piece itself. 

[0008] Yet another object of the present invention is 

10 to provide a fastener that is appropriately sized for the 
required attachment of workpieces. 
[0009] Still another object of the present invention is 
to provide a plastic insert which provides the needed 
material for an appropriately sized fastener to engage 

15 with, while still allowing the wall thickness of the boss to 
be less than that of the workpiece. 
[0010] Another object of the present invention is to 
provide a spin weld assembly for inserting and retaining 
a fastener in engagement with a plastic workpiece that 

20 prevents a leak from being formed between the work- 
piece and the cavity of the fastener. 
[0011] Yet another object of the present invention is 
to provide an insert that is spin welded into a boss or 
cavity of a workpiece such that the material effected by 

25 the spin welding and that forms a tight bond with the 
insert is displaced from the workpiece such that there is 
little or no effect on the workpiece. 
[0012] Another object of the present invention is to 
provide a fastener that can be easily removed from the 

30 workpiece should there be a leak in the workpiece, 
thereby allowing the material in the workpiece to be re- 
cycled. 

[0013] Still another object of the present invention is 
that the inserts of the spin weld assembly can be in- 
35 stalled on the molded workpiece as necessary away 
from the molding machine thereby increasing the effi- 
ciency and speed of the molding machine and therefore 
reducing the cost. 

[0014] Yet another object of the present invention is 

40 to provide a vent in the insert, boss or recess thereby 
allowing any air which is trapped between the insert and 
the inside surface of the boss or cavity during the spin 
welding to escape therethrough. 
[0015] Briefly, and in accordance with the foregoing, 

45 the present invention provides novel structures for spin 
weld assemblies and a method for forming same. The 
spin weld assemblies are formed by attaching a fastener 
to a plastic insert which is then attached to a plastic 
workpiece. The fastener can take the form of many dif- 

50 ferent structures, preferably a stud or a nut. The fastener 
is formed with a drive for driving the fastener into a bore 
of the plastic insert having first and second ends. Self- 
tapping threads on the fastener engage the fastener 
with the plastic insert when the fastener is driven into 

55 the bore of the insert. The insert, having the fastener 
threaded ly engaged thereto, is then rotated and gener- 
ally axially displaced into an opening of the plastic work- 
piece, thereby spin welding the insert to the workpiece. 
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The first end of the insert provides proper alignment for 
the insert to be spin welded into the opening as the di- 
ameter of the first end is smaller than that of the opening. 
The second end of the insert provides the intimate en- 
gaging contact between the insert and a wall that de- 
fines the opening when the insert is spin welded into the 
open ing as the diameter of the second end is larger than 
the diameter of the opening. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The features of the present invention which are 
believed to be novel are set forth with particularity in the 
appended claims. The organization and manner of the 
structure and operation of the invention, together with 
further objects and advantages thereof, may best be un- 
derstood by reference to the following description taken 
in connection with the accompanying drawings wherein 
like reference numerals identify like elements in which: 

FIGS. 1-4 display a side elevational view of the 
method of forming the first embodiment of the spin 
weld assembly and the components used to form 
the spin weld assembly, namely a fastener in the 
form of a stud, an insert, and a molded workpiece 
having a boss formed thereon. 
FIG. 5 displays an exploded perspective view of a 
second embodiment of the invention whereby the 
fastener of the first embodiment is in the form of a 
nut rather than a stud. 

FIGS. 6-9 display a side elevational view of the 
method of forming a third embodiment of the spin 
weld assembly and the components used to form 
the spin weld assembly, namely a fastener in the 
form of a stud, an insert, and a molded workpiece 
having a recess cavity formed thereon. 
FIG. 10 displays an exploded perspective view of a 
fourth embodiment of the invention whereby the 
fastener of the third embodiment is in the form of a 
nut rather than a stud. 

FIG. 11 displays an exploded perspective view of 
the first embodiment of the invention displaying an 
alternative embodiment of the insert used in the first 
embodiment. 

DETAILED DESCRIPTION OF THE ILLUSTRATED 
EM BO Pi ME NTS 

[0017] While this invention may be susceptible to em- 
bodiment in different forms, there is shown in the draw- 
ings and will be described herein in detail, specific em- 
bodiments with the understanding that the present dis- 
closure is to be considered an exemplification of the 
principles of the invention, and is not intended to limit 
the invention to that as illustrated. 
[0018] A first spin weld assembly 120 is shown in 
FIGS. 1-4. A second spin weld assembly 220 is shown 
in FIG. 5. A third spin weld assembly 320 is shown in 



FIGS. 6-9. A fourth spin weld assembly 420 is shown in 
FIG. 10. Like elements are denoted with like reference 
numerals with the first embodiment being in the one 
hundreds, the second embodiment being in. the two 

5 hundreds, the third embodiment being in the three hun- 
dreds, and the fourth embodiment being in the four hun- 
dreds. FIG. 11 shows an alternative embodiment of an 
insert 1 22 that could be used in either the first spin weld 
assembly 1 20, the second spin weld assembly 220, the 

10 third spin weld assembly 320, or the fourth spin weld 
assembly 420. 

[0019] FIG. 1 displays the separate components of 
the first spin weld assembly 120. The first spin weld as- 
sembly 120 comprises an insert 122, a boss 124 and a 

15 fastener 1 26. The boss 1 24 is formed during the molding 
of a workpiece 128 on a first side 130 of the workpiece 
128. The workpiece 128 also has a second side 132 or 
a cosmetic surface. The boss 124 and the workpiece 
1 28 are preferably formed of plastic, although other ma- 

20 terials having similar characteristics to plastic could also 
be utilized. The boss 124 formed on the workpiece 128 
is made of a wall 1 34 that extends from the workpiece 
128 and an opening 136 defined thereby. The opening 
136 extends from a first end 138 of the wall 134, spaced 

25 from the workpiece 128, to a second end 140 of the wall 
134 that abuts the workpiece 128. 
[0020] The wall 1 34 of the boss 1 24 preferably has a 
thickness that is less than a thickness of the workpiece 
128. If the boss 124 has a thickness that is equal to or 

30 greater than the thickness of the workpiece 128, a de- 
pression or sink (not shown) can be caused on the cos- 
metic surface 132 of the workpiece 128. Since such a 
depression or sink on the cosmetic surface 132 of the 
workpiece 128 is undesirable, the thickness of the wall 

35 1 34 of the boss 1 24 is preferably less than the thickness 
of the workpiece 128 itself. 

[0021] The insert 122 is also made of plastic or a ma- 
terial of suitable characteristics. The insert 122 and the 
boss 124, though, must both be formed with materials 

40 which are conducive to being welded together to form a 
strong intimate connection therebetween through spin 
welding. The insert 122 is also molded, but must be 
molded to an appropriate size so that the insert 1 22 can 
be properly attached to the boss 124. 

45 [0022] In the preferred embodiment, the insert 122 
has a bore 146 therein. The bore 146 is sized to allow 
the fastener 1 26 to be inserted therein, allowing the fas- 
tener 1 26 to attach to the insert 1 22. The use of the insert 
122 allows for the proper size fastener necessary for the 

so assembly to be used. If the insert 122 was not utilized, 
two possible undesirable problems could occur. The first 
problem which could occur is that the boss would be 
molded such that the thickness of the wall is less than 
the thickness of the workpiece in order to prevent a de- 

55 pression or sink on the cosmetic surface of the work- 
piece. Thus, because the thickness of the wall would be 
relatively small, the opening would be relatively large, 
thereby requiring the use of heavier, thicker and more 
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costly studs than are appropriate for the particular as- 
sembly. Also, the boss, having a relatively thin wall, 
would be relatively weak. The second problem which 
could occur is that the stud would be appropriately sized 
for the assembly, but then the stud would not be big s 
enough to attach to the wall of the boss as the opening 
of the boss would be larger than the stud. This would 
require the wall of the boss to be thicker, and thus, pos- 
sibly leading to depressions or sinks on the cosmetic 
surface of the workpiece. The insert 122 basically allows 10 
for the thickness of the wall 1 34 to be less than the thick- 
ness of the workpiece 1 28, while also providing addi- 
tional material for a properly sized stud 126 to engage 
with. 

[0023] The insert 1 22 is also molded having a first end *5 
148 and a second end 150. The first end 148 of the insert 
122 is formed having a diameter that is smaller than a 
diameter of the opening 136 of the boss 124. The first 
end 1 48 has a diameter smaller than the diameter of the 
opening 136 of the boss 124 to allow the insert 122 to 20 
be properly positioned and aligned with the opening 1 36 
of the boss 1 24 at the first end 1 38 of the wall 1 34 prior 
to the attachment of the insert 1 22 with the boss 1 24. 
[0024] The second end 150 of the insert 122 is formed 
having a diameter that is larger than the diameter of the 25 
opening 136 of the boss 124. The second end 150 has 
a diameter larger than the diameter of the opening 136 
of the boss 1 24 to allow the insert 1 22 and the boss 1 24 
to come into intimate engagement with the other during 
the attachment of the insert 122 to the boss 124. 30 
[0025] The fastener 1 26 can be any type of fastener 
that can connect with the insert 122. In a preferred em- 
bodiment, the fastener 1 26 is a double ended collar stud 
with a TORX® external drive. The stud 126 is provided 
with a first end 1 58 and a second end 1 60 that are sep- 35 
arated by a shoulder 162. The first end 158 of the stud 
126 is the end that is to be inserted into the bore 146 of 
the insert 122 to attach the stud 126 to the insert 122. 
In the preferred embodiment, the first end 158 of the 
stud 1 26 is provided with self-tapping or thread forming 40 
thread configuration 164 as the bore 146 of the Insert 
122 is not provided with corresponding threads. The in- 
sert 122, though, could be provided with internal thread- 
ing that corresponds to the external threading of a stud, 
thereby allowing the external threads of the stud to mesh 45 
with the internal threads of the insert. 
[0026] The second end 1 60 of the stud 1 26 is provided 
with external threads 1 66 for attachment to a separate 
workpiece (not shown), as well as a TORX® external 
drive 168. The TORX® external drive 168 allows for a so 
corresponding machine or tool (not shown) to drive the 
stud 126 into the bore 146 of the insert 122, thereby al- 
lowing the self-tapping threads 164 to attach the stud 
126 to the insert 122. The TORX® external drive 168 
could also allow the corresponding machine or tool to 55 
drive the attached stud 1 26 and insert 1 22 into the open- 
ing 136 of the boss 124, thereby allowing the insert 122 
to attach to the wall 1 34 of the boss 1 24. 



[0027] The shoulder 1 62 of the stud 1 26 separates the 
self-tapping or forming threads 164 of the first end 158 
of the stud 126 from the external threads 166 and 
TORX® external drive 1 68 of the second end 1 60 of the 
stud 1 26. In the preferred embodiment, the shoulder 1 62 
has a diameter larger than the diameter of the second 
end 150 of the insert 122. Also in the preferred embod- 
iment, the diameter of the shoulder 162 is substantially 
equal to an outside diameter of the wall 1 34 of the boss 
124. 

[0028] The preferred embodiment of the unique and 
novel method of forming the first spin weld assembly 
120 is depicted in FIGS. 1 -4. As seen in FIGS. 1 and 2, 
the stud 126 is rotated into the bore 146 of the insert 
122. The stud 126 is rotated into the bore 146 of the 
insert 122 by a machine or tool that engages with the 
TORX® external drive 168. The machine or tool then 
applies an end load to the stud 1 26 and also rotates the 
stud 126. The self-tapping threads 164 of the stud 126 
then rotate into the insert 1 22, thereby attaching the stud 
126 to the insert 122. The machine or tool applies the 
end load to the stud 126 until the shoulder 162 of the 
stud 126 abuts against a top portion 174 of the insert 
1 22 as seen in FIG. 2. The end result is a stud and insert 
assembly 176. 

[0029] The stud and insert assembly 1 76 is then pre- 
pared for attachment to the boss 124. The first end 148 
of the insert 122 is aligned with the opening 136 of the 
boss 124 as seen in FIG. 3. When the stud and insert 
assembly 176 is properly aligned with the opening 136 
of the boss 124, a machine or tool is engaged with the 
TORX® external drive 1 68 of the stud 1 26. The machine 
or tool can be the same as that used to drive the stud 
126 into the insert 122, or the machine or tool can be a 
different machine or tool. The machine or tool then ap- 
plies an end load to the stud and insert assembly 176 
causing the assembly 1 76 to rotate. Upon such rotation 
and load being applied to the stud and insert assembly 
176, the second end 150 of the insert 122 comes into 
intimate engaging contact with the wall 134 of the boss 
124 by being spin welded into the opening 136 of the 
boss 1 24. The spin welding causes material on an inner 
surface 1 78 of the wall 1 34 of the boss 1 24 to become 
intimately engaged with material on an outer surface 
180 of said second end 150 of said insert 122. The ma- 
chine or tool stops rotating and applying an end load to 
the stud and insert assembly 1 76 when the shoulder 1 62 
of the stud 126 abuts against a top surface 182 of the 
boss 124 as seen in FIG. 4. 

[0030] As can be seen from FIG. 4, the insert 122 has 
a length that is smaller than a length of the wall 134 of 
the boss 124. Because the length of the insert 122 is 
smaller than the length of the wall 134, a space 184 is 
provided between the insert 122, the wall 134 and the 
workpiece 1 28. The space 1 84 gives any air that was in 
the opening 136 of the boss 124 prior to the insert 122 
being inserted therein a place to move to since the spin 
welding of the insert 1 22 to the wall 1 34 of the boss 1 24 
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provides an air-tight seal. 
[0031] As seen In FIG. 11 , the insert 122 can also be 
formed with a vent 1 86 that is an axially aligned channel 
that runs the length of the insert 1 22. Were the vent 1 86 
used in the insert 122 of the first spin weld assembly 
1 20, the vent 1 86 would allow any air within the opening 
136 of the boss 124 to escape from the opening 136 
after the insert 122 was spin welded to the boss 124, 
thereby relieving any possible air pressure that may 
have built up within the first spin weld assembly 1 20 dur- 
ing the attachment of the insert 1 22 to the boss 1 24. The 
described alternative insert 1 22 with the vent 1 86 can 
also be used in the second, third and fourth embodi- 
ments described herein. 

[0032] It should be noted that while the preferred em- 
bodiment of the method of forming the first spin weld 
assembly 120 is depicted in FIGS. 1-4, there are other 
possible ways of forming the first spin weld assembly 
1 20. For instance, the insert 1 22 could first be spin weld- 
ed into the boss 124 without use of the stud 126. The 
insert 1 22 could be molded to have a driving head ther- 
eon. A proper machine or tool could then engage with 
the driving head of the insert 1 22 and spin weld the insert 
122 into the boss 124 by rotating and applying an end 
load to the insert 122. The self-tapping threads 164 of 
the stud 126 could then be rotated into the bore 146 of 
the insert 122 to allow the stud 126 to attach itself to the 
insert 122. Also, more complexly, the stud 126, insert 
122 and boss 124 could all be attached to each other 
simultaneously by prealigning the stud 126, insert 122 
and boss 124, and then rotating and driving them to- 
gether. 

[0033] A second spin weld assembly 220 is shown 
and described in FIG. 5. The second spin weld assembly 
220 is substantially the same as the first spin weld as- 
sembly 1 20 except that the fastener 226 is a nut with a 
TORX® internal drive 268 whereas fastener 126 is a 
stud with a TORX® external drive 168. 
[0034] The nut 226 is provided with an external wall 
288 and an internal wall 290, the internal wall 290 being 
defined by a bore 292 that extends through the nut 226. 
In the preferred embodiment of the second spin weld 
assembly 220, the external wall 288 of the nut 226 is 
provided with self-tapping or thread forming thread con- 
figuration 264 as the bore 246 of the insert 222 is not 
provided with corresponding threads. The insert 222, 
though, could be provided with internal threading that 
corresponds to external threading of a nut, thereby al- 
lowing the external threads of the stud to mesh with the 
internal threads of the insert. The internal wall 290 of 
the nut 226 is provided with internal threads 266 for at- 
tachment to a separate workpiece (not shown). 
[0035] An end of the nut 226 is also provided with the 
TORX® internal drive 268. The TORX® internal drive 
268 allows for a corresponding machine or tool (not 
shown) to drive the nut 226 into the bore 246 of the insert 
222, thereby allowing the self-tapping threads 264 to at- 
tach the nut 226 to the insert 222. The TORX® internal 
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drive 268 could also allow the corresponding machine 
or tool to drive the attached nut 226 and insert 222 into 
the opening 236 of the boss 224, thereby allowing the 
insert 222 to attach to the wall 234 of the boss 224. 
5 [0036] The forming of the second spin weld assembly 
220 is done in the same fashion as the first spin weld 
assembly 120, except that the nut 226 is driven into the 
bore 246 of the insert 222 to form a nut and insert as- 
sembly 276 rather than the stud 126 being driven into 
10 the bore 1 46 of the insert 122 to form a stud and insert 
assembly 1 76. The only difference between the two op- 
erations is knowing when to stop applying the end load 
to the nut 226. In the preferred embodiment, the nut 226 
is not provided with a shoulder to indicate when the driv- 
es ing should end, as is the stud 1 26. The nut 226, though, 
could be provided with such a shoulder if desired to per- 
form the same function as does the shoulder 1 62 of the 
stud 1 26. Therefore, when forming the second spin weld 
assembly 220, the machine ortooi applying the end load 
20 must know when to stop the end load, or if a human op- 
erator is applying the end load with a tool, the human 
operator must gauge when to stop applying the end load 
by sight or feel when the desired position of the nut 226 
within the bore 246 of the insert 222 is achieved. 
25 [0037] A third spin weld assembly 320 is shown and 
described in FIGS. 6-9. As can be seen in FIG. 6, the 
workpiece 328 is molded to have a recessed cavity 335 
therein, the recessed cavity 335 being defined by a cav- 
ity wall 333. The cavity wall 333 is analogous to the wall 
30 134, 234 of the boss 124, 224 in the first and second 
embodiments. 

[0038] Similar to the description above for the first 
spin weld assembly 1 20, it is desirable to have a stud 
and insert assembly 376 spin welded to the cavity wall 

35 333 of the workpiece 328 in the same manner as the 
stud and insert assembly 176 was spin welded to the 
wall 134 of the boss 124 in the first spin weld assembly 
120. Without the use of the insert 322, the stud would 
have to be attached directly to the workpiece. This at- 

40 tachment might be accomplished by ultrasonically weld- 
ing the stud to the workpiece or driving the stud into the 
recess. Problems such as leakage, though, have oc- 
curred with these attachment methods, thereby requir- 
ing the assembly that has a leak to be removed and re- 

45 placed with a new assembly. The ultrasonic welding of 
the stud to the workpiece also caused recycling prob- 
lems of the plastic once a leak had occurred. With the 
third spin weld assembly 320, such problems are alle- 
viated, because the leaks should not occur and the stud 

so 326 can be easily removed from the insert 322 such that 
the plastic insert 322 and the plastic workpiece 328 can 
be easily recycled, if necessary. 

[0039] The third spin weld assembly 320 incorporates 
a stud 326 and an insert 322 similar to that of the first 
55 spin weld assembly 120. The size of the stud 326 and 
the insert 322 for the second spin weld assembly 320 
can be properly dimensioned for the attachment to be 
made. The method of forming the third spin weld assem- 
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bty 320 is also the same as that described hereinabove 
for the first spin weld assembly 1 20, except that the first 
end 348 of the insert 322 is aligned with the cavity 335 
of the workpiece 328 and then the stud and insert as- 
sembly 376 is then spin welded into the cavity 335 of 
the workpiece 328 such that materia! on an outside sur- 
face 380 of the second end 350 of the insert 322 comes 
into intimate contact with material oh an inner surface 
377 of the cavity wall 333. 

[0040] A fourth spin weld assembly 420 is shown and 
described in FIG. 1 0. The fourth spin weld assembly 420 
is substantially the same as the third spin weld assembly 
320 except that the fastener 426 is a nut with a TORX® 
internal drive 468 whereas fastener 326 is a stud with a 
TORX® external drive 368. The nut 426 is formed of the 
same structure as the nut 226 which was described 
hereinabove in relation to the second spin weld assem- 
bly 220. The nut 426 is also driven into the insert 422 to 
form the nut and insert assembly 476 in substantially the 
same way as the nut 226 is driven into the insert 222 to 
form the nut and insert assembly 276. The method of 
forming the fourth spin weld assembly 420 is also the 
same as that described hereinabove for the second spin 
weld assembly 220, except that the nut and insert as- 
sembly 476 is spin welded into the cavity 435 of the 
workpiece 428 such that material on an outside surface 
480 of the second end 450 of the insert 422 comes into 
intimate contact with material on an inner surface 477 
of the cavity wall 433. 

[0041] It should also be noted that while spin welding 
the insert 122, 222, 322, 422 into the boss 124, 224 of 
the first and second spin weld assemblies 120, 220 or 
the cavity wall 333, 433 of the third and fourth spin weld 
assemblies 320, 420 along with self-tapping the fasten- 
er 126, 226, 326, 426 into the insert 122, 222, 322, 422 
are the preferred methods of the present invention, oth- 
er methods of attaching the fastener 122, 222, 322, 422 
to the insert 122, 222, 322, 422 and the insert 122, 222, 
322, 422 to the boss 124, 224 or cavity wall 333, 433 
can also be utilized. For instance, ultrasonic welding 
could be used to both attach the fastener to the insert 
as well as attach the insert to either the boss or the re- 
cess cavity. Also, adhesives could be used to aid in such 
attachments. 



Claims 

1 . A spin weld assembly (1 20, 220, 320, 420) charac- 
terized by: 

a) aplastic workpiece (128, 228, 328, 428) hav- 
ing at least one wall (134, 234, 333, 433), said 
wall (134, 234, 333, 433) defining an opening 
(136, 236, 335, 435) therein; and 

b) a plastic insert (122, 222, 322, 422) having 
a bore (146, 246, 346, 446) therein, said insert 
(122, 222, 322, 422) being received in said 



opening (136, 236, 335, 435) of said wall (134, 
234, 333, 433) providing engaging contact be- 
tween an outside surface (180, 280, 380, 480) 
of said insert (122, 222, 322, 422) and an inside 
5 surface (1 78, 377, 477) of said wall (134, 234, 

333, 433). 

2. A spin weld assembly (1 20, 220) as defined in claim 
1 , characterized in that said opening (1 36, 236) of 

10 said wall (1 34, 234) defines an outwardly protruding 
boss (124, 224). 

3. A spin weld assembly (320, 420) as defined in claim 
1 , characterized in that said opening (335, 435) of 

15 said wall (333, 433) is an inwardly recessed cavity 
(335, 435). 

■ 

4. A spin weld assembly (120, 220, 320, 420) as de- 
fined in claim 1 , characterized in that said insert 

20 (122, 222, 322, 422) has a first end (148, 248, 348, 
448) and a second end (150, 250, 350, 450), said 
first end (1 48, 248, 348, 448) having a first diameter 
and said second end (1 50, 250, 350, 450) having a 
second diameter, said first diameter of said first end 

25 (148, 248, 348, 448) being smaller than a diameter 
of said opening (136, 236, 335, 435) of said wall 
(134, 234, 333, 433) to permit alignment of said in- 
sert (122, 222, 322, 422) with said opening of said 
wall (134, 234, 333, 433), said second diameter of 

30 said second end (150, 250, 350, 450) being larger 
than said diameter of said opening (136, 236, 335, 
435) of said wall (134, 234, 333, 433) to provide en- 
gaging contact between said insert (122, 222, 322, 
422) and said wall (134, 234, 333, 433). 

35 

5. A spin weld assembly (1 20, 220) as defined in claim 
1 , characterized in that said insert (122, 222) has 
a length smaller than a length of said opening (1 36, 
236) of said wall (134, 234), thereby providing a 

40 space (184) between an end (148, 248) of said in- 
sert and an end (130, 230) of said wall (134, 234). 

6. A spin weld assembly (120, 220, 320, 420) as de- 
fined in claim 1, characterized in that said wall 

45 (134, 234, 333, 433) has a thickness generally 
equal to or less than a thickness of said workpiece 
(128, 228,328, 428). 

7. A spin weld assembly (120, 220, 320, 420) as de- 
50 fined in claim 1 , further characterized by a fastener 

(126, 226, 326, 426), said fastener attached to said 
insert (122, 222, 322, 422) through said bore (146, 
246, 346, 446) of said insert (122, 222, 322, 422) 
providing engaging contact between an outside sur- 
55 face of said fastener (126, 226, 326, 426) and an 
inside surface of said insert (122, 222, 322, 422). 

8. A spin weld assembly (120, 220, 320, 420) as de- 
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fined in claim 7, characterized in that said fastener 
(1 26, 226, 326, 426) has external threads (1 64, 264, 
364, 464), said external threads (164, 264, 364, 
464) allowing said fastener (126, 226, 326, 426) to 
be threaded into said bore (146, 246, 346, 446) of s 
said insert (1 22, 222, 322, 422) to provide engaging 
contact between an outside surface of said fastener 
(126, 226, 326, 426) and an inside surface of said 
insert (122, 222,322,422). 

10 

9. A spin weld assembly (120, 220, 320, 420) as de- 
fined in claim 8, characterized In that said external 
threads (1 64, 264, 364, 464) of said fastener (126, 
226, 326, 426) are self-tapping threads. 

10. A spin weld assembly (120, 220, 320, 420) as de- 
fined in claim 7, characterized in that said fastener 
(126, 226, 326, 426) is attached to said insert (122, 
222, 322, 422) by ultrasonically welding said fasten- 
er (1 26, 226, 326, 426) to said insert (1 22, 222, 322, 20 
422) to provide engaging contact between an out- 
side surface of said fastener (126, 226, 326, 426) 
and an inside surface of said insert (122, 222, 322, 
422). 

25 

1 1 . A spin weld assembly (1 20, 320) as defined in claim 
10, characterized in that said fastener (126, 326) 
is a stud, wherein said stud is provided with a shoul- 
der (162, 362), wherein said shoulder (162, 362) 
prohibits said stud from entering said bore (146, 30 
346) of said insert (122, 322) beyond a predeter- 
mined distance. 



1 2. A spin weld assembly (1 20, 320) as defined in claim 

11, wherein said shoulder (162, 362) of said stud 35 
abuts against a top surface (1 74, 374) of said insert 
(122, 322) when said stud has entered said bore 
(146, 346) of said insert (122, 322) at said prede- 
termined distance. 

40 

13. A spin weld assembly (220, 420) as defined in claim 
7, characterized in that said fastener (226, 426) is 
a nut having internal threading (266, 466). 

14. A spin weld assembly (120, 220, 320, 420) as de- *s 
fined in claim 1 , characterized in that one of said 
insert (122, 222, 322, 422) and said wall (134, 234, 
333, 433) have a vent (186) therein. 

15. A spin weld assembly (120, 220, 320, 420) as de- so 
fined in claim 1 4, characterized in that said vent 

(1 86) comprises a generally axially aligned channel 
on said insert (122, 222, 322, 422). 
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